A simple method of injecting soluble substances into the lateral ventricle of the brain of the conscious mouse is described. 2 The effect of various doses of noradrenaline, dopamine, acetylcholine, 5-hydroxytryptamine given into the right lateral brain ventricle were tested on locomotor and exploratory activities of mice. 3 Noradrenaline in a dose of 0.1 mg increased locomotor activity. This effect was prevented by phenoxybenzamine but not by propranolol. 4 Higher doses of noradrenaline (1 or 10 Mg) decreased locomotor and exploratory activities. Propranolol but not phenoxybenzamine abolished these effects. 8 Acetylcholine (1 and 10 Mg) and 5-hydroxytryptamine (1 Mg) inhibited locomotor and exploratory activity. 9 The effects of 1 and 10 Mg of acetylcholine were abolished by atropine (5 mg/kg i.p.).
Introduction
In the last 25 years several authors have studied the behavioural effects of biogenic amines. These amines have been injected intraventrically, intracisternally, and into various brain structures in order to circumvent the blood-brain barrier.
Adrenaline, noradrenaline (NA) and dopamine have been shown to depress a variety of different types of behaviour in dogs, cats, chickens, sheep, monkeys and rats (Leimdorfer, 1950; Feldberg & Sherwood, 1954; Palmer, 1959; Schain, 1961; Wada, 1962; Traczyk, 1964; Marley & Stephenson, 1969 , 1970 Grunden & Marley, 1970) . Amongst the changes observed by these authors were decreased locomotor activity, stupor, sleepiness, anaesthesia, catalepsy and sleep.
Other authors have described behavioural activation in rats after intraventricular administration of NA or dopamine (Segal & Mandell, 1970; Malec & Kleinrok, 1972; Stern & Zwick, 1973) (Benkert & Kbhler, 1972) . In this laboratory it has been shown that lower doses of NA applied intraventricularly cause increased locomotor activity in rats, but that higher doses elicit a stuporous syndrome. It has also been shown that the excitatory effects of NA in rats are dependent upon normal genetically determined exploratory activity (Herman, 1970) . 5-Hydroxytryptamine (5-HT) and acetylcholine (ACh) decreased locomotor activity in rats, when injected intraventricularly (Herman, Kmieciak-Kolada, Slomiinska-Zurek & Szkilnik, 1972; Herman, 1973) .
The present experiments attempted to answer two questions: are the behavioural effects of NA, dopamine, ACh and 5-HT in mice similar to those described in rats; and are these effects pharmacologically specific? 25 cm, for 10 minutes. During this period the amount of time spent walking, washing, sniffing and in immobility was measured in seconds with a stop-watch to the nearest 1 second. These types of behaviour were classified as locomotor activity. The duration of tremors and stereotyped movements of the head were measured when these phenomena appeared. The number of rearings was also counted; rearing was considered as an exploratory activity.
Experimental design
Biogenic amines were dissolved in freshly prepared saline (0.9% w/v NaCl solution) a few seconds before the intraventricular injection. One mouse was injected with one dose of biogenic amine in the volume of 1 Ml, the second animal with 1 ;Al of saline. The behaviour of both mice was measured immediately after intracerebroventricular injection. In a second series of experiments antagonists of biogenic amines were injected intraperitoneally in saline in a volume of 1 ml/kg. One hour later the behaviour of the animals was observed either after the antagonist alone or after intraventricular injection of biogenic amine. In other experiments the behavioural phenomena were measured in intact animals and compared with those seen in intraventricularly sham-injected mice and in animals injected intraventricularly with saline. Finally some groups of animals were injected intraventricularly with NA and immediately afterwards with dopamine. All mice were used only once. All experiments were performed between 09 h 00 min and 12 h 00 min during a period of 1.5 years. The statistical significances of the changes observed were assessed by Student's t-test.
Results
Doses of substances blocking the pharmacological effects of biogenic amines used in these experiments did not affect the components of behaviour of mice assessed. Pimozide in a dose of 0.1 mg/kg was an exception and was not used in this dose in further experiments (Table 1) .
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1ciN4. 04 obtained in animals already depressed by the experimental procedure has to be taken into consideration.
The behavioural effects of NA depend upon the dose. Low doses of NA increase, and higher doses decrease, locomotor activity. The behavioural effects of NA observed here in mice are very similar to those described in rats (Herman, 1970) . These two dose-dependent central effects of NA are suppressed or even reversed by different adrenoceptor blocking agents. Anden & Strombom (1974) (1, g). The highest dose used (10,Mg) induced stereotyped behaviour. This last phenomenon and the observation that the behavioural effects of dopamine were blocked by pimozide, a drug which is considered to be a specific blocker of dopamine receptors in the brain (Anden, Butcher, Corrodi, Fuxe & Ungerstedt, 1970) , suggest that the behavioural effects of exogenous dopamine applied intraventricularly are specific to dopamine receptors. Central dopamine action in mice resembles its effects in rats (Malec & Kleinrok, 1972) . Simultaneous intraventricular injection of NA and dopamine in equal doses showed no synergistic or antagonistic effects in terms of the behavioural changes observed after the application of a single amine.
ACh decreased locomotor and exploratory activity in mice in a, similar manner to that previously described (Herman et al., 1972) . These effects may be of muscarinic nature since they were abolished by atropine.
5-HT elicited depressant behavioural effects similar to those described in rats (Herman, 1973) . However, methysergide considered as a 5-HT antagonist (McKeon Jr., 1967; Boakes, Bradley, Briggs & Dray, 1970) did not inhibit the behavioural phenomena evoked by 5-HT.
In conclusion it may be said that behavioural effects of catecholamines, ACh and 5-HT administered intraventricularly are similar to those described in rats by several authors. These effects, with the exception of 5-HT, can be blocked by antagonists of the amine investigated.
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